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Anatomy  of  a  Polyhedral  Oligomeric 
Silsesquioxane  (POSS)  Macromer 
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Precise  three-dimensional  structure  for  molecular  leve 
reinforcement  of  polymer  segments  and  coils. 
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POSS  Macromers  For  Nanocomposites 


POSS-based  macromers  are  available  through  either  Celeste  or  Aldrich 
POSS  technology  is  commercialized  by  Hybrid  Plastics  in  Fountain  Valley  CA 
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POSS  Polymer  Incorporation 


50  Wt  %  POSS  Blends  in  2  Million  MW  PS 
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TMA  of  Pendent  POSS-Siloxanes 


Hydrosilation  to  High  MW  POMS 
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Used  5  weight  /o  POSS  macromers  per  PDMS  chain 


Comparison  of  Three  T8-POSS  Macromers 
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Temperature 


Comparison  of  Two  POSS  Polyhedra 


Temperature 


POSS  Polystyrenes 


Comparison  of  isobutyl,  cyclopentyl  <&  cyclohexyl 
Bulk  polymerized  samples 


Polymerization  of  POSS  Norbornenes 
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Both  block  and  random  copolymers  were  synthesized. 
The  wt.  %  POSS  was  varied  from  0  to  50  wt.  %  POSS. 


DSC  Data  for  POSS-Norbornenes 
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Various  Wt  %  Cyclohexyl 
POSS  Polynorbornene 
Random  Copolymers 


TEM  of  Random  POSS  Norbornenes 


CyclohexylPOSS-rich  domains  may  entrain  more  unoriented 
polynorbornene  chains  than  CyclopentylPOSS-rich  domains. 


Solid  Rocket  Motor  Insulation 


Backing 


Space  Survivable  Materials 


Scanning  Length  (mm) 


Nano-sized  inorganic  clusters  (POSS)  can  be  successfully  incorporated 


~o 

§  -2 
v)  .E 

o  "a 

E  CD 


cd  .. 


V) 

V)  L. 
CD  CD 
V)  C 

a  E 

cj  _>*• 

S-  o 
c 

—  CD 

cd  -£ 

V)  +- 
=3  M_ 

S  o 

£  cd 

CD  +- 
4-  SL. 
V)  CD 
3  CL 

u  o 

CO  CL 

£  a 
O  o 

^  c 
cd  a 

v)  -C 
(D  cj 

_c  cd 
h-  £ 


V)  Q- 

t  2 

cl-^ 

o 

s_  _ 
cl  a 

CD  M- 

_c  o 

*l”  CD 
C  CL 

o  >* 

4- 

U  CD 
CD  _C 
M—  -I- 

*§ 

tf)  o' 

2  ^ 

CL  -q 

CD  c 
_c  CD 
4—  CL 

-rj  ^ 

o  a 

CD  vi 

E  ^ 

a  o 

v)  -C 
CD 

JC  v>  . 

4—  E  L. 

^  <D 
.¥?  £  4- 

in-^3 

o  ^ 

?V)^ 

3  CO 

L_  03  >-> 
CD  _0  CL 

5  § 

4-0  4- 

-S  M-  C 

21  o  o 


£"2 

z>  ® 

O  Q- 

E  3 

C  n 


O  2L 

E  >* 

_o  a 
.*t  </) 
£  to 
T5  O 

(D  Cl 


2  o 

^  X) 

£  c 
CL  O 

4-  (D 

a>2 

'5  w 

^  sz 
L_  CD 
a  cl 

"5 

O  ^3 

_<d  a 

o  v, 

E  CD 

-c  a 

03  t- 
•—  4- 
-C  V) 

«a_  ZJ  (D 

°  =  §- 

>;co 

01 

-5  O  W 

<\)  CL  U} 

£  h-  O 

Ql  O  CL 


+“  §" 
CD  O 
4—  J- 

a  oi 

L_  l 

+"  ^ 
V) 

=  "a 


O  V) 

>»  — 

o  S 

CL  & 

-n  O 

N  CO 
c  CO 
2  O 

E  Q_ 
-^CD 
o_^ 

8-S 

~  CD 
E  N 
o  w 

^  <D 

"o  a 

V)  C 

O  4-* 

£P  c  c 

5  CD  CD 

E  ~o  ~o 
—  c  c 
<  CD  CD 

UJ  CD  <D 

f—  "O  ~D 


in 

CM 


Acknowledgement$ 


Z 

Z 

o 

vj 

3 

L. 

CD 


a 

CL. 


3 

VO 


CD 

<D 


<D 

s_ 

“D 

c 

< 


CD 

CO 


VO 


>  M  — > 

3  3 

VO  s-  "£  c 
§  o 

.9  0)  M-  E 

V)  Ll_  O  ^ 


_LC  -a.  ^ 

a  b  •§ 


o  o 

SL  L_ 
CL.  CL. 


4-  H-  M—  S— 

o  o  o  o 

S_  S_  £_  S_ 
Q_  Q_  CL.  a_ 


o 

M 

V) 

o 


V) 

_g 

Q_ 

~o 

£_ 

-Q 

>* 

X 


N  _ 

fc)  _o 


N 


O 

v!) 


£_ 

o 

o 


CD  ^ 
C  C 

cd  a 
ol  X 

•  CO 
+- 

CL.  5_- 

a  3 
<0  ^ 


CL) 

£_ 

o 


“o  ^ 
m  a 

.  Cl. 
V) 

L.  £_ 


c 

o_g 

CD  o 

O  b 


>- 
L.  ‘ 


(D 


Jg  L. 
VO  a 

.  a 

1  - 

$  d 


j*. 

a 

N  V) 
^  O  CL 

CO  V)  E  — 
szz  o  *  *“■ 
(D  a  | — c 

>  ^  a  % 
cd  v)  c  a 

L  D  O  -C 

co  <X  VO  VO 

•  •  •  • 

o  d  d  a 


Financial  $upport: 

Air  Force  Off  ice  of  Scientific  Research 
Air  Force  Research  Laboratory,  Propulsion  Directorate 


